A simple, rapid and sensitive spectrophotometric method for the determination of baclofen in pharmaceutical preparations were developed by combining a spectrophotometric detector with Flow injection analysis. This method based on the oxidation of iron (II) to iron (III) by baclofen and formation of complex between iron (III) and potassium hexacyano ferrate (II) in acidic solution. The absorbance from prussian blue dye is recorded at 700 nm. Chemical and physical parameters of this system were investigated. The linearity of baclofen is ranged from (0.05-25) mmol.L -1 with correlation coefficient r = 0.9972. The limit of detection (S/N=3) was equaled 0.01 mmol.L -1 the L.O.Q was 1.05 mmol.L -1 and a relative standard deviation for 6 replicate determinations of baclofen in 10 mmol.L -1 solution was 1.3 % using 100 µL sample volume. The proposed method was successfully applied to the determination of baclofen in pharmaceutical formulation with recovery 99%. Using paired t-test it was shown that there was no significant difference between the proposed method and official method on that basis the proposed method can be accepted as an alternative analytical method.
Introduction
Baclofen (BCF) (4-amino-3-p-chlorophenyl butyric acid) Fig.(1) is a chemical analogue of γ-amino butyric acid (GABA) and is widely used as a skeletal muscle relaxant in the treatment of spastic disorders [1] , which is widely used in the treatment spastcity resulting from multiple sclerosis, muscle spasms, muscular rigidity and spinal cord injuries, where pain persist predominantly, in such cases the quick onset of action is of prime importance [2] . Baclofen is official drug in B.P and U.S.P [3, 4] . Baclofen is available in oral and intravenous formulation. Though the conventional oral tablets are widely used, they suffer from a few practical drawbacks such as it is non-suitability when quick onset of action is required [5] . In efficacy in treatment of different diseases it is important to determine the amounts of Baclofen in the tablets. Several methods reported for determination of Baclofen biological fluids and pharmaceutical formulation, based on RP-HPLC with UV detection [6] , RF-HPLC -PDA for simultaneous of Baclofen and tiganidine [7] , HPLC with fluorescence detection [8] , LC-mass spectrometry [9] and uv-spectrometry [10] . There is a little study to make determination of Baclofen by colorimetric method by spectrophotometry [11] [12] [13] . . It's known appreciated that TB and PB are the same because of the rapidity of electron exchange through a Fe-CN-Fe linkage. The exact hue depends on the method of preparation, which dictate the energy of the transfer of electrons from Fe(II) to Fe(III) [14] , this work was applied to determination of paracetamol using merging zone-FIA [15] . The work conducted in this research relies on the use of baclofen (Lioresal) as an oxidant for the prepared Fe(II) ion to form Fe(III), then the formed Fe(III) meets with [Fe(CN) 6 ] 4-to form prussian blue (PB) which is Fe 4 [Fe(CN) 6 ] 3 that is blue in color, then passes through flow cell where it irradiated with 700nm LED at variable intensity using photo silicon diode as detector [15] . The flow system used for the determination of BCF, shown schematically in Fig.(2) . A peristaltic pump: three channels (Ismatec Switzerland). The drug solution was injected through the six-way injection valve (IDEX corporation, USA) with sample loop (0.7 mm i.d., Teflon, variable lengths), the source (5mm O.D, low current, Round LED, red light), the detector (Siemens, silicon photodiode) and the amplification unit [15] . Gragh x-t recorder (1023-kompen sogragh, Siemens, Germany). 6 ] 3 then passes through flow cell where it irradiated with light emitting diode having 704 nm with a variable intensity monitored and a photo silicon diode as a detector [15] and shown in Fig.(2) . UV spectra were measured with an uv-vis (CARY 100 conc.) spectrophotometer (Japan). A proposed mechanism of oxidation of Fe(II) by BCF in acidic medium to Fe(III) is presented in (scheme-1), that was proved practically and spectroscopically. 6 ] to form blue complex (P.B) which gave λ max at 700 nm. Fig.(4) shows that 5 mmol.L -1 of Fe(II) is a suitable optimum concentration while at a concentration above this, distortion of the peak is observed, which might be due to small particles that may adhere on the glass wall. and using a chosen concentration of BCF 10 mmol.L -1 . Fig.(5) shows that 1mmol.L -1 of K 4 [Fe(CN) 6 ] is a suitable optimum concentration while at a concentration above this a wide broad peaks were obtained, this might be attributed to inner filter effect due to probably precipitated particulate of the complex. 
Experimental

Effect of acidic medium on the absorbance of the prussion blue formation
The oxidation of Fe(II) with BCF was studied in different acidic media (nitric, hydrochloric and sulphuric acid) at a series of concentration (0.01-0.1) mol.L -1 in addition to the aqueous phase medium. The results are depicted in Fig.(6) . In which that nitric acid increases absorbance which might be explained as it is a powerful oxidizing agent in addition to BCF drug effect. While using sulphuric acid absorbance is increases which might be explained to yielding immediately the coloured species on the basis of the outcome of the results obtained from this section, sulphuric acid medium with concentration (0.01) mol.L -1 was chosen as optimum medium to conduct the reaction pattern. Fig.(7) . The results shown that the best flow rate for both lines of Fe(II) and K 4 [Fe(CN) 6 ] is (1.5 mL.min -1 ) and (1.2 mL.min -1 ) for the carrier stream. It was noticed that at low flow rate there is an increase in dilution and dispersion, while at higher speed due to the departure of the reactant from flow cell prior to the completion of reaction. 
Effect of sample volume
Using the optimum parameters achieved in previous section. Variable sample volume (80, 100, 150, 200 µL) were injected. The data obtained were plotted as shown in Fig.(8) showing that the optimum sample volume is (100 µL) given a high of response and regular. Using larger volume i.e. > 100 µL it gave a slight higher response and irregular. BCF were prepared using the parameters established above. Each measurement were repeated three times. The absorbance of the average peak height (mv) was plotted against the concentration of BCF (Fig. 9) . A straight line graph from (0.05-25) mmol.L -1 of BCF was obtained. Above 25 mmol.L -1 the value for correlation coefficient will deviated from linearity. The obtained results were tabulated in Table ( 2). 
Limit of detection
Detection limit of BCF was conducted through three methods as tabulated in Table ( 3) at injected sample volume of 100 µL, also L.O.Q was reported. 
Repeatability
The work has been conducted in this project was characterized by high precision with good repeatability since the relative standard deviation (RSD) was very small. Table ( 
Analysis of pharmaceutical preparation
The proposed method achieved in this work was used for the analysis of BCF in pharmaceutical preparation and was compared with the official method (4) . Thirteen tablets were weight, crushed and grinded. Tablets containing 10 mg of BCF were weighted 3.3813 g (213.6 mg active ingredient) (10 mmol.L -1 ) from pharmaceutical preparation, dissolved in a little water, filtration to get ride of undissolved materials and completed the volume to 100 mL with distilled water. 10 mL was drown to each of five 25 mL volumetric flask followed by the addition of gradual volumes of standard BCF (0,1, 1.5, 2, 2.5)mL of 100 mmol.L -1 . Flask no.1 is the sample. The measurement were conducted by proposed method and the results were mathematically treated for the standard addition method. The results were tabulated in Table (5) at confidence interval 95%, paired t-test (16) was used as shown in Table ( 6) . The obtained results indication that there was no significant different between developed method (FIA-spectrophotometer) with official method at 95% confidence level because t cal < t tab 
Conclusion
The work presented in this research shows the capability of accepting an alternative method for the analysis and determination of BCF using the formation of Prussian blue with good repeatability and accepting linear dynamic range.
